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1.0 INTRODUCTION

Hercules Incorporated (Hercules) commissioned Eco-Systems, Inc. (Eco-Systems) to
conduct quarterly groundwater and surface water monitoring at the Hattiesburg,
Mississippi facility. The site location is shown in Figure 1. The work is being conducted
in accordance with the Corrective Action Plan Revision 01 (CAP) prepared by
Groundwater & Environmental Services, Inc. (GES) dated January 20, 2005, which was
approved by the Mississippi Department of Environmental Quality (MDEQ) in a letter
dated January 25,2005.

As discussed in the CAP, groundwater monitoring wells MW-2 through MW-19 and the
sampling locations established in Green’s Creek are being monitored quarterly to provide
groundwater and surface water information.

This report describes sampling activities and analytical results for the 4th quarterly
monitoring event. During this event, water levels were measured at 18 wells and 15
piezometers, surface water samples were collected from six locations, and groundwater
samples were collected from 18 monitoring wells. In addition to the volatile organic
compound (VOC) and Dioxathion analyses that are specified in the CAP, during the 4’
quarterly monitoring event, 17 natural attenuation parameters were also analyzed for the
18 groundwater samples collected. This report also includes the results of
hydrogeological testing that was conducted.
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2.0 FIELD ACTIVITIES

Field activities conducted during this quarterly sampling event include sample collection
from 18 monitoring wells and 6 surface water monitoring locations. Per the CAP,
groundwater and surface water samples were analyzed for Appendix IX VOC’s and for
Dioxathion. Groundwater samples were also analyzed for natural attenuation parameters
to evaluate whether natural attenuation of the VOCs and dioxathion may be occurring
and, if so, under what conditions.

2.1 GROUNDWATER SAMPLE COLLECTION

On May 9, 2006, Eco-Systems personnel collected groundwater levels from the 18
monitoring wells to be sampled during the quarterly monitoring event and from the 15
piezometers at the site. A summary of the water level measurements obtained on May 9,
2006 is included as Table 1.

Groundwater sample collection was conducted on May 9-12 & 15, 2006. Prior to
collecting a groundwater sample, the monitoring wells were purged using either low-
flow/low-stress techniques or traditional volume based methods. Purging was conducted
until temperature, pH, specific conductance, and turbidity had stabilized. The water
quality field parameters were measured with calibrated instruments and recorded in the
field book along with the cumulative amount of water evacuated and time of batch
parameter testing. Groundwater collection logs are attached as Appendix A.

Once field parameters stabilized, groundwater collected for analysis was sampled simply
by collecting water directly into new sample containers supplied by the analytical
laboratories. During the collection of field replicates that were collected for QA/QC
concerns, alternating aliquots were placed in each replicate bottle until each bottle was
filled.

In general, the order of sampling was from least impacted to most impacted based on
historical data. Tubing used during purging and sampling was either dedicated to each
well or disposed of after use. Subsequent to sampling, sample containers were labeled,
placed and sealed on ice and shipped to the designated offsite laboratory for analysis.
Chain-of-custody documentation accompanied the sample cooler. Personnel involved in
sampling used clean, disposable gloves, which were changed between each sample
collection. All non-disposable sampling equipment was decontaminated as outlined in
Section 2.4

During this event, groundwater samples were collected from permanent monitoring wells
MW-2 through MW- 19. Groundwater samples were collected in new sample containers
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supplied by the analytical laboratories. Filled sample containers were placed on ice in
coolers. Groundwater samples for VOC and natural attenuation parameter analyses were
shipped via overnight courier to Severn Trent Laboratories in Savannah, Georgia for
analysis. Groundwater samples for Dioxathion were delivered to Bonner Analytical and
Testing Company (BATCO) for analysis.

2.2 SURFACE WATER SAMPLE COLLECTION

On May 10, 2006, six surface water samples were collected from the previously
established sampling points along Green’s Creek, CM-0 to CM-5. Samples were
collected beginning with the most downstream location and proceeding upstream to each
successive sampling location. Surface water samples were collected directly into new
sample containers that were supplied by the analytical laboratories. The filled sample
containers were labeled, packed and shippedJdelivered in the same manner as
groundwater samples discussed in Section 2.1.

2.3 QUALITY ASSURANCE/QUALITY CONTROL

For quality assurance/quality control (QA/QC) purposes, three duplicate groundwater
samples, three rinsate samples, six trip blank samples, and three matrix spike and matrix
spike duplicate (MS/MSD) were collected during field sampling activities. The duplicate
groundwater samples were collected in alternating aliquots that were placed in each
replicate bottle until each bottle was filled. The rinsate samples were prepared by pouring
deionized water over groundwater sampling tubing and collecting the rinsate into new
disposable sample containers supplied by the analytical laboratory. QA/QC samples were
labeled, stored and shipped in the same manner as groundwater and surface water
samples. QAJQC samples were analyzed for the same constituents as groundwater and
surface water samples.

2.4 DECONTAMINATION

In general, groundwater sampling equipment that would contact the groundwater sample
was single-use, disposable equipment. For any re-usable groundwater sampling
equipment decontamination was accomplished by the following procedure:

1) Phosphate-free detergent wash.
2) Potable water rinse.
3) Deionized water rinse.
4) Isopropanol rinse.
5) Organic-free water rinse or air dry.
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If it was necessary to store or transport decontaminated equipment, the decontaminated
equipment was placed in either a new, disposable plastic bag or wrapped in aluminum
foil.

2.5 HYDROGEOLOGICAL TESTING

On May 16, 2005, Eco-Systems conducted slug tests on monitoring wells MW-12, MW
13, MW-14, MW-15, MW-16, MW-17, MW-18, and MW-19. The tests were conducted
by inserting a solid slug to displace water in the casing. After allowing time for the water
level within the well to equilibrate to the level measured prior to the insertion of the slug,
the slug was removed and the well recovery was recorded using a Solinst Levelogger
Model 3001 pressure transducer and data logger.

On July 16, 2005, Eco-Systems conducted a step-drawdown test on monitoring well MW-
8 to determine the maximum sustainable pumping rate for the well. Monitoring well
MW-8 is constructed of 2-inch diameter, Schedule 40 Pvc casing and screen. The
screen is 10 feet long with 0.01 inch slots and is a frilly penetrating well set in a 8.25 inch
diameter borehole. For the test, a Grundfos model Redi-Flo2 down hole pump was used.
Prior to beginning the step test, a water level of 14.89 feet below top of casing (btoc) was
recorded. The depth to the bottom of the well was recorded as 18.80 feet btoc, which
indicates that there was 3.91 feet of water in the well. Pumping was initiated at a
discharge rate of approximately 0.37 gallons per minute. Pump speed was increased at
half-hour intervals. After pumping for a period of two hours, it was determined that
discharge rates exceeding approximately 0.65 gpm could not be sustained by the narrow
band of aquifer intercepted by monitoring well MW-8.

On July 21, 2005, Eco-Systems conducted an aquifer pumping test on monitoring well
MW-8. The monitoring well was pumped at a discharge rate of approximately 0.65 gpm
for a period of 8 hours. Water levels were simultaneously recorded in piezometers TP
10, TP-16 and TP-17 using an In-Situ model Hermit 3000 datalogger and pressure
transducers. Piezometers TP-10, TP-16, and TP-17 are located approximately 6 feet, 105
feet, and 55 feet, respectively, from monitoring well MW-8. After 8 hours of pumping
from monitoring well MW-8 and a cumulative discharge of approximately 300 gallons,
the water level in TP- 10 had been lowered approximately 0.24 feet, but had recovered to
approximately 0.074 feet below the water level measured at the start of the test. At the
conclusion of the test, the water level in TP-16 remained unchanged. The water level in
TP-17, which had been lowered approximately 0.15 feet during the test, recovered to a
depth approximately 075 feet above the water level at the start of the test. The rise in
water level in TP- 17 may be due to sporadic precipitation that began approximately 4
hours after start of the test and lasted for approximately 2.5 hours.
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2.6 OTHER PROCEDURES

Procedures for sample collection, sample containerization and packing, sample shipment,
cross-contamination control, drummed material disposal, field documentation, chain-of
custody, data review, and other work items not specifically covered in this document
were conducted in accordance with the Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual (EPA Region IV, May, 2001), (EISOPQAM)
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3.0 RESULTS

Groundwater and surface water samples collected from the Hercules site were analyzed
for Appendix IX VOC’s according to U.S. EPA Method 8260B and for Dioxathion
according to the Sampling and Analysis Protocol for the Determination of Dioxathion in
Water (Hercules, 2002) Groundwater samples were also analyzed for 17 monitored
natural attenuation parameters according to U.S. EPA SW-846 methods. Laboratory
analytical reports for the samples collected during this monitoring event are included inAppendix B and summarized in Table 2, Table 3, Table 4 and Table 5.

Slug test data for monitoring wells MW- 12 through MW- 19 and pumping test data for
MW-8 were analyzed, and hydrogeological parameters were estimated based on the data
collected. Field data are included in Appendix C. Hydraulic conductivity estimates are
summarized in Table 6.

3.1 GROUNDWATER ANALYTICAL RESULTS

Discussion presented in this section summarizes the analytical results for groundwater
samples collected from monitoring wells MW-2 through MW-19 on May 9-12 & 15,
2006.

3.1.1 Volatile Organic Compounds

VOC’s were not detected in groundwater samples collected from wells MW-02, MW-03,
MW-04, MW-OS, MW-06, MW-07, MW-b, MW-li, MW-l2, MW-14, MW-is, and
MW-16.

Analysis of the groundwater sample collected from monitoring well MW-08 detected
benzene, chborobenzene, carbon tetrachioride, chloroform, and toluene at concentrations
above their respective TRG’s. Concentrations of ethylbenzene, xylenes, and cis-l,2-
dichloroethene were detected in the sample collected from MW-8 at concentrations less
than their respective TRG’s.

Analysis of the groundwater sample collected from monitoring well MW-09 detected
benzene at a concentration above its TRG of 5 ig/L. Concentrations of 1,1-
dichloroethene and toluene were detected in the sample collected from MW-09 at
concentrations less than their respective TRG’s.

Analysis of the groundwater saniple collected from monitoring well MW-13 detected
benzene, carbon tetrachloride, and chloroform at concentrations greater than their
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respective TRG’s. Cis-1,2-dichloroethene was detected in the sample collected from
MW-13 at a concentration less than the TRG.

Analysis of the groundwater sample collected from monitoring well MW- 17 detected
benzene, chlorobenzene, carbon tetrachioride and toluene at concentrations above their
respective TRG’s. Xylene was detected in the sample collected from MW-I 7 at a
concentration less that the TRG.

Analysis of the groundwater sample collected from monitoring well MW- 18 detected
benzene at a concentration above the TRG. Chlorobenzene, 1,1 -dichloroethene,
ethylbenzene, tetrachioroethene, and toluene were detected in the sample from MW- 18 at
concentrations less than their respective TRG’s.

Analysis of the groundwater sample collected from monitoring well MW- 19 detected
benzene at a concentration above the TRG. Chlorobenzene, ethylbenzene, and toluene
were detected in the sample collected from MW- 19 at concentrations less than their
respective TRG’s.

3.1.2 Dioxathion

Analysis for dioxathion includes analysis for both the cis- and trans- isomers and for
dioxenethion. Cis-dioxathion and trans-dioxathion were not detected in the groundwater
samples collected during the February 2006 monitoring event.

Dioxenethion was not detected in the groundwater samples collected from monitoring
wells MW-2, MW-3, MW-5, MW-6, MW-7, MW-9, MW-10, MW-il, MW-12, MW-13,
MW-14, MW-15, MW-16, MW-18, and MW-19.

Dioxenethion was detected in the groundwater samples collected from monitoring wells,
MW-4, MW-8, and MW-l7 at concentrations of 28.8 ig/L, 1,720 tg/L, and 3,580 ig/L
respectively. A TRG has not been established for dioxenethion.

3.1.3 Monitored Natural Attenuation Parameters

The following indicators of intrinsic biodegradation of organic groundwater contaminants
(monitored natural attenuation parameters) were analyzed during the May 2006
monitoring event:

Total Iron Sulfate
Ferrous Iron Sulfide
Total Manganese Total Organic Carbon
Dissolved Manganese Phenolics
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Chloride Alkalinity
Ammonia Methane
Nitrate Carbon Dioxide
Nitrate/Nitrite Orthophosphate

In addition to the listed parameters, the field parameters, temperature, pH, specific
conductance, dissolved oxygen, and oxidationlreduction potential, were measured during
field sampling activities. Analytical results for monitored natural attenuation parameters
are summarized in Table 5.

The relative proportions of the various parameters to each other in affected wells,
background wells, and down gradient wells can provide indication of whether biological
reduction of organic groundwater constituents and, if so, whether the biological action is
primarily aerobic or anaerobic.

Groundwater

With regard to the organic constituents in groundwater at the site that exist in the vicinity
of monitoring wells MW-8 and MW- 17, the best example of a background well that is
included in the groundwater monitoring program would be monitoring well MW-7.
Monitoring well MW-7 has similar soil and groundwater characteristics to wells in the
affected area and VOCs and dioxathion have not been previously detected in samples
collected from MW-7. Monitoring wells MW-14, MW-15, and MW-16 are located down
gradient of monitoring wells MW-8 and MW-17 and analyses of groundwater samples
from these wells have not detected dioxathion and VOC detections have been minor.

In the groundwater area discussed in the preceding paragraph, chlorides, which are
metabolic byproducts of anaerobic degradation of chlorinated solvents, were detected at a
concentration of 6.3 mg/L in the up gradient monitoring well MW-7. Concentrations of
chlorides in the source area wells, MW-8 and MW-17, were 100 mg/L and 47 mg/L,
respectively. Concentrations in samples collected from the down gradient monitoring
wells, MW-14, MW-15, and MW-16, were 30 mg/L, 37 mg/L, and 42 mg/L. The
increase in chloride concentration in the area indicates that anaerobic degradation of
chlorinated groundwater constituents is occurring at the site.

For this same area, phenols, which are metabolic byproducts of anaerobic degradation of
benzene, were detected in the samples collected from source area wells. Phenols were
not detected in samples collected from either up gradient or down gradient monitoring
wells. The presence of phenols in the source area wells indicates that anaerobic
degradation of benzene is occurring in the source area. Another indicator of benzene
degradation is the presence of alkalinity. Alkalinity was not detected above the detection
limit of 1 mg/L in the sample collected from monitoring well MW-7. Alkalinity was
detected in the samples collected from monitoring wells MW-8 and MW-I 7 at 200 mg/I
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and 260 mg/L, respectively. Concentrations detected in samples collected from the down
gradient wells MW-14, MW-15, and MW-16 were 390 mg/L, 450 mg/L, and 400 mg/L.
Therefore, phenol concentrations also indicate microbial degradation of benzene.

Oxidationlreduction potential (ORP) in the area was measured at a high of 442 mg/L in
the sample from monitoring well MW-?. Source area ORP dropped off sharply to -48.6
mg/L in the sample collected from monitoring well MW-i?. ORP in the down gradient
wells was mixed. ORP concentrations in monitoring wells MW14 and MW-i6 remained
low at -39.8 mg/L and -79.6 mg/L, respectively. ORP in the sample collected from MW-
15 was 212.5 mg/L. With the exception of the MW- 15, the change in ORP across the
area is indicative of anaerobic degradation. The rise in ORP in MW- 15 indicates that site
conditions in some areas may mixed anaerobic and aerobic, which drive the groundwater
environment from anaerobic conditions in the source area to aerobic conditions in the
vicinity of monitoring well MW- 15.

The results for methane and carbon dioxide analyses are lowest in the samples collected
from monitoring well MW-7, elevated in the samples collected from MW-8 and MW-i 7,
and highest in the down gradient wells. Both gasses are generated by microbial
respiration. The elevated concentrations in the down gradient wells indicates that the
groundwater environment may be primarily anaerobic. Dissolved oxygen (DO)
concentrations, while not available for all locations, was measured at less than 1 part per
million (ppm) at MW-17, which is indicative of anaerobic conditions. However, DO was
measured at over 12 ppm at MW-15, which may indicate a mixed aerobic/anaerobic
groundwater environment.

Ammonia and phosphate, which are limiting nutrients required for microbial growth, are
approximately the same, or higher, in the samples collected from source area wells.
Phosphate is below detection limits in down gradient wells. This may indicate depletion
of phosphate across the area. Ammonia concentrations detected in samples collected
from the down gradient wells are above concentrations detected in samples collected
from up gradient and source area wells.

Nitrate and nitrite are biodegradation activity indicators that indicate possible
denitrification or nitrate reduction. For the groundwater area, nitrate was detected in
samples collected from the up gradient and down gradient wells, but was below detection
in samples collected from down gradient wells. This is indicative of denitrification
(reduction of nitrate to N2). Nitrite was not detected in samples collected from the
groundwater area.

Sulfate and sulfide are also indicators of biodegradation activity. The depletion of sulfate
in the source area and the formation of sulfide in the source area both indicate that sulfate
reducing activity is occurring.
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The relative proportions of ferrous iron (Fe42) to ferric iron (Fe43)may indicate if ferrous
iron is being reduced to ferric iron. For the area, ferrous iron concentrations are higher
than ferric iron concentrations in the source area. However, in the down gradient wells,
the reverse is true. Therefore, iron reduction is also indicated to be occurring. Iron and
manganese concentrations also increase across the groundwater area. Increases in iron
and manganese concentrations in groundwater are additional indicators of microbial
degradation of hydrocarbons.

Landfill Area

With regard to the former landfill, there is not a nearby, up gradient, monitoring well that
is representative of background conditions. Down gradient of the former landfill area
would be monitoring wells MW-5, MW-12, and MW-14. Groundwater directly beneath
the former landfill has not been sampled, and based on the analytical results from samples
collected from the down gradient monitoring wells, there has been no indication that the
landfill have released constituents of concern to the groundwater. Review of the
analytical results for the metabolic byproducts chloride, phenol, and alkalinity indicate
that monitoring well MW-l2 is not down gradient of ongoing biodegradation. The
absence of biodegradation up gradient of MW-12 is supported by the elevated ORP and
relatively low methane and carbon dioxide concentrations. A low DO in the sample
collected from MW- 12 indicates that anaerobic conditions exist in the groundwater at that
locations, and the ratios of ferrous and ferric iron and total and dissolved manganese
indicate that iron and manganese reducing conditions may exist in the area.

Natural attenuation parameters for monitoring well MW-5 are similar to those of
monitoring well MW-14, which is down gradient of the groundwater area. The
conditions at MW-5, therefore, appear to be related the up gradient groundwater
conditions and not, necessarily the former landfill area.

Sludge Pits

With regard to the sludge pits, wells that would be considered up gradient of the sludge
pits would be monitoring wells MW-2 and MW-3. Down gradient of the sludge pits
would be monitoring wells MW-4, MW-b, and MW-li. Groundwater beneath the
sludge pits has not been sampled, and, based on analytical results from samples collected
from the down gradient monitoring wells, there has been little indication that the sludge
pits have released constituents of concern above the TRGs to the groundwater. Review of
the analytical results for the metabolic byproducts, chloride, phenol, and alkalinity,
indicate that there is little, or no, difference in up gradient and down gradient chlorides
and phenol, which indicates that chlorinated compounds and benzene are not being
degraded. However, alkalinity results for samples collected from monitoring wells MW
4 and MW-l I were 85 mgIL and 59 mgIL, respectively. The alkalinity results for the
samples collected from MW-2 and MW-3 were 17 mg/L and 1.9 mg/L, respectively.
Alkalinity in the sample collected from MW-lO was 2.5 mg/L. The change in alkalinity
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results may indicate that petroleum compounds are being metabolized in the groundwater
under the central and eastern portions of the sludge pit area.

Compared to the up gradient wells, the DO and methane results for samples collected
from monitoring wells MW-4 and MW-il indicate that dissolved oxygen is lower and
methane is higher at the MW-4 and MW-i i locations. Therefore, DO and methane
indicate that anaerobic biological activity is occurring beneath portions of the sludge pits.
However, carbon dioxide levels for MW-4 and MW-il are similar to those of the up
gradient wells.

Orthophosphate, which was not detected in samples collected from the up gradient wells,
was detected in all three down gradient wells. While typically considered a nutrient for
bacteria, the presence of orthophosphate may be the result of the degradation of
phosphorous compounds in the groundwater.

Eastern Plant Area

To evaluate potential biodegradation along the eastern site boundary, monitoring well
MW-7 is up gradient representative of background conditions. Monitoring wells MW-I 8
and MW-i9 are on the eastern boundary and VOC constituents have been detected in
these wells. Review of the analytical results for the metabolic byproducts chloride,
phenol, and alkalinity, indicate that chloride in the sample collected from monitoring well
MW-i8 is relatively higher than either MW-7 or MW-19, which indicates that
degradation of chlorinated compounds may be occurring in this area. Alkalinity detected
in the samples from monitoring wells MW-l8 and MW-19 are elevated relative to the
alkalinity for monitoring well MW-7, which indicates that petroleum compounds are
being metabolized in the groundwater.

DO in monitoring wells MW-18 and MW-i9 was 0.82 mg/L and 1.83 mg/L, which are
indicative aerobic groundwater conditions, and the presence of elevated carbon dioxide
and methane indicate that increased microbial respiration is occurring in these areas. The
microbial nutrients, ammonia and phosphate, were present in both up gradient and down
gradient wells, and nutrient depletion is not indicated.

Nitrate was detected in sample collected from the up gradient, but was below detection in
samples collected from down gradient wells. This is indicative of denitrification.

3.2 SURFACE WATER ANALYTICAL RESULTS

Discussion presented in this section summarizes the analytical results for surface water
samples collected from sampling locations CM-0 through CM-5 on May 10, 2006.
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3.2.1 Volatile Organic Compounds

VOC’s were not detected in surface water samples collected from locations CM-00, CM
01, CM-02, CM-04, and CM-05. Benzene was detected in the surface water sample
collected from location CM-03 at a concentration less than the TRG.

3.2.2 Dioxathion

Cis-dioxathion and trans-dioxathion were not detected in the surface water samples
collected during the May 2006 monitoring event. Dioxenethion was detected in the
surface water samples collected from surface water sampling locations CM-03 and CM-
04 at concentrations of 21.6 jig/L and 22.7 .tg/L, respectively.

3.3 QAIQC SAMPLE ANALYTICAL RESULTS

Analytical reports for the QA/QC samples are included in Appendix B and summarized
in Table 4.

Duplicate groundwater samples were collected from CM-03, MW-9, and MW-18.
Analysis of the duplicate groundwater sample collected from CM-03 detected similar
concentrations of benzene and dioxenethion as were detected in the regular sample. All
other constituents in the duplicate CM-03 sample and the regular CM-03 sample were
both below the MDL. Dioxathion constituents were not detected in the regular or
duplicate samples collected from CM-03.

Analysis of the duplicate groundwater sample collected from monitoring well MW-9
detected the similar concentrations benzene and 1,1 -dichloroethene. Ethylbenzene was
detected in the duplicate sample from MW-9 at a concentration slightly above the MDL,
but was not detected in the regular sample. All other constituents in both the duplicate
MW-9 sample and the regular MW-9 sample were less than the MDL.

Analysis of the duplicate groundwater sample collected from monitoring well MW-18
detected similar concentrations of benzene, chlorobenzene, and 1,1 dichloroethene as the
regular sample. Toluene and tetrachloroethene were detected in the regular sample from
MW 18 at concentrations at, or slightly above, the MDL, but were not detected in the
duplicate samples. 1 ,2-Dichloropropane was detected in the duplicate sample collected
from MW- 18 at a concentration slightly above the MDL, but was not detected in the
regular sample. Dioxathion constituents were not detected in the regular or duplicate
samples collected from MW-l8.
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VOCs and dioxathion constituents were not detected in the three rinsate samples (RS-0 1,
RS-02, and RS-03) collected during the May 2006 sampling event.

VOC’s were not detected in either of the trip blanks.

Review of the analytical reports for VOC’s that were submitted by STL indicates that
spike sample recoveries for the spiked volatile organic constituents in the MS and MSD
samples were within the acceptable recovery ranges reported by the laboratory for each of
the spiked constituents.

As reported by STL, all method blanks were non-detect for VOC’s. The laboratory QC
spike sample recoveries for VOC’s detected in site samples were within the limits
reported by the laboratory. Analyses were conducted within the 14 day holding time.
Based on the information received and reviewed, the VOC analyses were conducted
under controlled conditions and the data package is acceptable for use as reported,
without qualification.

As reported by BATCO, all method blanks, were non-detect for dioxathion constituents.
The laboratory QC spike sample recoveries were reported to be within acceptable limits
for all samples except for the samples collected from MW-8 and MW-17. Surrogate
recoveries for the MW-8 and MW-17 samples were 1,720% and 1,350% of the spiked
amount, respectively. Previous reports from BATCO have indicated that similar
surrogate recoveries in samples collected from these two locations were the result of
matrix interference. Since the sample collected from MW-8 in February 2003 detected
naphthalene, it is reasonable to assume that the matrix interference reported by the
laboratory is caused by the presence of naphthalene in the groundwater samples, and the
dioxathion analysis for these samples is, therefore, acceptable. Surrogate spike recoveries
for other samples ranged from 58.6% to 109%. Based on the information received, the
samples were extracted and analyzed within the proscribed time limits for
organophosphorous compounds.

3.4 JIYDROGEOLOGICAL TESTING RESULTS.

3.4.1 Hydraulic Conductivity Estimates

The slug test data were used to estimate hydraulic conductivity for monitoring wells MW
12, MW-13, MW-14, MW-l5, MW-l6, MW-l7, MW-18 and MW-19 using methods
described by Bouwer and Rice (1976 and 1989). Hydraulic conductivity estimates for
these eight wells ranged from 2.66 x 1 02 centimeter per second (cm/s) for monitoring
well MW- 13 to 1.31 x I 0. These estimates are consistent with estimates for monitoring
wells MW-2, MW-6, and MW-7 that were reported in the Remedial Action Evaluation
(RAE) (Eco-Systems, July 2004). A summary of estimated hydraulic conductivity results
s:\data\projects\ HER’HER25080\I-IER Annual GW Report - 2006-05 Page 13
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for site monitoring wells is included as Table 6.. Copies of the hydraulic conductivity
calculation reports are included in Appendix C.

3.4.2 Aquifer Test Analysis

Review of the aquifer pumping test for monitoring well MW-8 indicates that, even atmaximum sustainable pumping rate, pumping from the thin band of aquifer intercepted
by monitoring well MW-8, which is only a two-inch diameter well, indicates that
maximum drawdown in piezometer TP-l0, which is located approximately 6 feet from
the pumped well was 0.24 feet and it occurred approximately 3 hours and 20 minutes
after beginning the test. Water level at this location began to recover and continued to
rise until the end of the test. The maximum drawdown in piezometer TP-l 7, which islocated approximately 55 feet from the pumped well, was 0.15 feet, and it occurred
approximately 3 hours after beginning the test.

The test data were analyzed according to methods described by Jacobs and Cooper using
a commercially available software package. Due to the relatively low drawdown created
in the observation wells during the pumping test, transmissivity could not be estimated
using the software. However, transmissivity is a function of hydraulic conductivity and
aquifer thickness. Using the average hydraulic conductivity determined from the slug
tests and the aquifer thickness at monitoring well MW-8 measured at the time of the
pumping test, the transmissivity is approximately 1.02 ft2/min.
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4.0 FINDINGS AND CONCLUSIONS

The findings and conclusions in this section are based on data obtained during the August
2005, November 2005, February 2006, and May 2006 quarterly monitoring events.

4.1 SLUDGE PITS

VOCs, cis-dioxathion and trans-dioxathion have not been detected in samples collected
from monitoring wells MW-2, MW-3, MW-4, MW-b, and MW-li for the four quarterly
groundwater monitoring events. Dioxenethion was detected in groundwater samples
collected from monitoring well MW-4 during the August 2005, February 2006 and May
2006 monitoring events and in samples collected from monitoring well MW-il during
the August 2005 monitoring event. Dioxenethion has not been detected in the samples
collected from monitoring wells MW-2, MW-3, and MW-b.

Based on the analytical results of the four quarterly groundwater monitoring events,
VOCs are not migrating from the sludge pits at concentrations above TRGs, and only one
dioxathion constituent, dioxenethion has been detected in monitoring wells in this area.

4.2 GREEN’S CREEK

VOCs have not been detected in samples collected from surface water monitoring
locations CM-00, CM-0l, CM-02, CM-04, and CM-OS during the four quarterly
monitoring events. Benzene has been detected in the samples collected from surface
water monitoring location CM-03 during the four monitoring events at concentrations
less than the TRG.

Cis-dioxathion and trans-dioxathion have not been detected in samples collected from
CM-O0, CM-0i, CM-02, CM-03, CM-04, and CM-05 during the four quarterly
monitoring events. Dioxenethion was detected in the samples collected from surface
water monitoring location CM-03 during the August 2005 and May 2006 monitoring
events. Dioxenethion was also detected in the samples collected from surface water
monitoring locations CM-04 and CMO5 during the May 2006 monitoring event.

Based on the analytical results of the four quarterly groundwater monitoring events,
VOCs are not present in Green’s Creek at concentrations above TRGs, and only one
dioxathion constituent, dioxenethion has been detected in surface water samples collected
from Green’s Creek.
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4.3 FORMER LANDFILL

VOCs have not been detected in samples collected from monitoring wells MW-6 and
MW-12 during the four quarterly monitoring events. Chlorobenzene has been detected in
samples collected from monitoring wells MW-5 at concentrations less than the TRG
during the August 2005, February 2006, and May 2006 monitoring event. Acetone has
been detected in samples collected from monitoring wells MW-14 at concentrations less
than the TRG during the August 2005, November 2005 and February 2006 monitoring
event. In samples collected from the up gradient wells MW-8 and MW-13,
concentrations of benzene, chlorobenzene, carbon tetrachioride, chloroform, and toluene
(MW-8 only) persist at concentrations above TRGs. However, the concentrations of
these compounds have generally remained stable or diminished. 1 ,2-dichloroethane and
toluene have been detected in samples collected from monitoring well MW-8 at
concentrations above TRGs but during the most recent sampling event were below either
the laboratory reporting limit or the TRG. Vinyl chloride has been detected in samples
collected from monitoring well MW- 13 at concentrations above the TRG but during the
most recent sampling event was below either the TRG.

Cis-dioxathion and trans-dioxathion have not been detected in groundwater samples
collected from monitoring wells MW-5, MW-6, MW-8, MW-12 and MW-13 during the
four quarterly monitoring events. Dioxenethion has been detected in samples collected
from monitoring wells MW-8 during the four monitoring events. Dioxenethion was also
detected in the samples collected from monitoring well MW-13 during the August 2005
and February 2006 monitoring events and from monitoring wells MW-6 during the
February 2006 monitoring event.

Based on the analytical results of the four quarterly groundwater monitoring events,
VOCs are not migrating from the landfill at concentrations above TRGs, and only one
dioxathion constituent, dioxenethion has been detected in monitoring wells in this area.

4.4 GROUNDWATER

Concentrations of benzene, chlorobenzene, and carbon tetrachioride above the TRG
persist in samples collected from monitoring well MW-17, which is located in the
suspected source area.. The concentrations of benzene and chlorohenzene have
fluctuated. The concentration of carbon tetrachioride is has generally risen during the
four quarterly events. Concentrations of chloroform were detected above the TRG in
samples collected from MW-i? during the August 2005, November 2005, and February
2006 events, but chloroform was not detected during the May 2006 event. Toluene was
detected at concentrations above the TRG in samples collected from MW-I? during the
August 2005 and May 2006 monitoring events. Discussion of monitoring wells MW-8
and MW-13, which are near the suspected source area, is included in Section 4.3.
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Concentrations of benzene above the TRG have been detected in samples collected from
monitoring well MW-9 for the four quarterly monitoring events. Concentrations of 1,1 -

dichloroethene and toluene less than the TRG have also been detected in samples
collected from monitoring well MW-9. Concentrations of benzene and toluene less than
TRGs were detected in the samples collected from monitoring well MW- 16 during the
August 2005 and November 2005 monitoring events. Other detections of VOCs have not
occurred in samples collected from MW-16. Concentrations of acetone were detected in
the groundwater samples collected from monitoring well MW- 15 at concentrations less
than the TRG during the August 2005 and May 2006 monitoring events, and
concentrations of benzene less than the TRG were detected in the groundwater sample
collected from MW-15 during the August 2005 monitoring event. Concentrations of
acetone were also detected in the groundwater samples collected from monitoring well
MW-14 at concentrations less than the TRG during the August 2005, November 2005,
and February 2006.

Cis-dioxathion and trans-dioxathion have not been detected in groundwater samples
collected from monitoring wells MW-14, MW-l5, MW-16 and MW-17. Dioxenethion
has been detected in the four samples collected from MW- 17, and concentrations have
fluctuated. Dioxenethion was also detected in the sample collected from MW- 16 during
the August 2005 sampling event. Dioxenethion has not been detected in samples
collected from monitoring wells MW-14 and MW-15.

Based on the analytical results of the four quarterly groundwater monitoring events,
VOCs are not migrating from the previously defined groundwater area at concentrations
above TRGs. Only one dioxathion constituent, dioxenethion has been detected in
monitoring wells in this area and for the most recent three quarterly monitoring events,
detection of dioxenethion in monitoring wells installed in the groundwater area has been
limited to monitoring wells MW-8, MW 13, and MW-17.

4.5 EASTERN PLANT AREA

Monitoring wells MW-I 8 and MW-19, which are located east of plant buildings, were
installed as part of the CAP, but potentiometric information has not indicated that these
wells are part of the previously defined area of groundwater containing volatile organic
constituents. Therefore, monitoring wells MW- 18 and MW- 19 are discussed separately.

Concentrations of benzene above the TRG have been detected in the samples collected
from monitoring well MW-19 during the four monitoring events. The concentrations of
benzene detected in the samples collected from monitoring well MW-19 have been
stable. Chlorobenzene and ethylbenzene were detected in samples collected from
monitoring wells MW-19 at concentrations below the TRG during the four monitoring
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events. Toluene was also detected in the sample collected from monitoring well MW- 19at a concentration less than the TRG during the May 2006 monitoring event.

Benzene was detected at concentrations above the TRG in samples collected frommonitoring well MW-18 during the August 2005 and May 2006 sampling events.Benzene was detected in samples collected from monitoring well MW- 18 during theNovember 2005 and February 2006 monitoring events at concentrations less than theTRG. Chlorobenzene, 1-1 dichioroethene, 1,2 dichioropropane, ethylbenzene,tetrachioroethene, and toluene have been detected at concentrations less than TRGs insamples collected from monitoring well MW-i 8 during at least one sampling event.

Neither cis-dioxathion nor trans-dioxathion have been detected in samples collected frommonitoring wells MW-i 8 and MW-19. Dioxenethion was detected in the samplecollected from MW- 18 during the November 2005 monitoring event. Dioxenethion hasnot been detected in samples collected from monitoring well MW- 19.

Based on the analytical results of the four quarterly groundwater monitoring events,benzene is present in groundwater in the vicinity of monitoring well MW-l9 at a stableconcentration that is above the TRG. Cis-dioxathion and trans-dioxathion have not beendetected in samples collected from monitoring wells MW-i 8 and MW-19. Dioxenethionhas only been detected in one sample from monitoring well MW- 18.
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5.0 RECOMMENDATIONS

The following conclusions are based on information obtained and data collected during
the August 2005, November 2005, February 2006, and May 2006 monitoring events.

Cis-dioxathion and trans-dioxathion have not been detected in samples collected from
either monitoring wells or surface water samples during the four quarterly monitoring
events, which makes statistical analysis impossible. Dioxenethion, which is a
degradation product of dioxathion, does not have an established TRG. Therefore, it is
recommended that analysis for dioxathion and dioxenethion be discontinued.
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TABLE 1
SUMMARY OF GROUNDWATER ELEVATION DATA

May 9, 2006
Hercules, Incorporated
Hattiesburg, Mississippi

TOC ELEVATION WATER DEPTH GROUNDWATER
WELL NO.

(ft.)’ (ft)2 ELEVATION (ft.)
PERMANENT MONITOR WELLS

MW-i 174.12 NA3 NA
MW-2 160.07 5.42 154.65

MW-3 160.03 6.60 153.43

MW-4 159.75 11.07 148.68

MW-5 160.99 8.83 152.16

MW-6 174.05 8.88 165.17

MW-7 NA 13.90 NA

MW-8 179.99 NA NA

MW-9 NA 12.50 NA

MW-b 159.88 10.92 148.96

MW-il 157.18 8.22 148.96

IvlW-12 162.17 8.03 154.14

MW-13 175.23 9.19 166.04

MW-14 169.23 15.33 153.90

MW-15 172.21 19.14 153.07

MW-16 175.62 17.35 158.27

MW-17 186.13 18.22 167.91

MW-18 165.31 5.39 159.92

MW-19 172.25 10.88 161.37

STAFF GAUGES

SG-1 NA NA NA

SG-2 NA NA NA

SG-3 NA NA NA

SG-4 NA NA NA
PIEZOMETERS

TP-1 172.18 NA NA

TP-2 171.72 11.37 160.35

TP-3 169.74 9.71 160,03

TP-4 163.64 6.77 156.87

TP-5 160.54 8.89 151.65

TP-6 158.63 8.23 150.40

TP-7 167.17 8.95 158.22

TP-8 183.79 14.02 169.77

TP-9 163.44 5.45 157.99

TP-10 179.69 14.92 164.77

TP-11 162.26 10.22 152.04

TP-12 159.95 10.98 148.97

TP-13 156.99 8.15 148.84

TP-14 162.59 5.14 157.45

TP-16 179.72 13.58 166.14

TP-17 182.71 17.25 165.46

NOTES:

1- Elevations are in feel relative to mean sea level.

2 - Depth to water is in feet below top of casing. Staff gauge readings are in feet above the base of the staff.

3 - Data not available.
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CM-00 Sep-03 NA’ <‘ 1.0 < 1.0 Töj.o < i.o <E <LO <LO < 5.0

Aug-05 <125 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 1.0 NA NA NA < 5.0

Nov-05 <25 <1.0 <1.0 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0

Feb-06 <25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0

May-06 <25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA < 5.0
CM-01 Feb-03 NA 2.8 <IOM 3.03 i3i.o < 10.0 Zi -jii Ziöö <Wo <110

Sep-03 NA < 1.0 6.6 < 1.0 < 1.0 1.0 <. 1.0 < 5.0 < 5.0 < 1.0 < 1.0 < 1.0 < 1.0 < 5.0
Aug-05 <25 < 1.0 <1.0 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
Nov-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA <5.0

CM-02 Feb-03 NA 1.17 1.5 Eiio < 10.0 Zi j Zi• Ei- Eiö <10k < 13.0
Aug-05 < 25 < 1.0 <. 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Nov-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA

CM-03 Feb-03 NA 3.7 < 10.0 < 10.0 < 10.0 Thi iiT Zi1 -. <100 < 13.0
Aug-05 < 25 1.1 < 1.0 K 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Nov-05 < 25 1.4 K 1.0 < 1.0 K 1.0 1.0 NA < 1.0 < 1.0 K 1.0 NA NA NA K 5.0
Feb-06 K 25 1.1 K 1.0 K 1.0 K 1.0 1.0 NA < 1.0 < 1.0 K 1.0 NA NA NA K 5.0
May-06 <25 1.6 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 NA <5.0

CM-04 Feb-03 NA 2.25 <100 K 10.0 K 10.0 10.0 < 10.0 T Zi <100 K 13.0
Aug-OS K 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 NA < 1.0 < 1.0 K 1.0 NA NA NA K 5.0
Nov-OS K 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 NA K LO K 1.0 < 1.0 NA NA NA K 5.0
Feb-06 K 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 NA K 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 K 25 K 1.0 K 1.0 K 1.0 < 1.0 1.0 < 1.0 < 1.0 K 1.0 K 1.0 NA K 1.0 NA K 5.0

CM-05 Feb-03 NA 4.04 Ziiö <10.0 <10.0 jjjj <10.0 T?iö iT?i E1 ThW iKi0O <13.0
Aug-05 < 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA K 5.0
Nov-OS K 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 NA < 1.0 K 1.0 K 1.0 NA NA NA < 5.0
Feb-06 K 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 NA < 1.0 < 1.0 K 1.0 NA NA NA K 5.0
May-06 K 25 K 1.0 K 1.0 K 1.0 K 1.0 1.0 K 1.0 K 1.0 < 1.0 K 1.0 NA < 1.0 NA K 5.0

MW-02 Aug-05 <25 K 1.0 <LO < 1.0 K 1.0 T NA .E1T Eii NA NA NA <5.0
Nov-05 32 K 1.0 <1.0 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
Feb-06 <25 K 1.0 <1.0 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
May-06 < 25 < 1.0 < 1.0 K 1.0 < 1.0 1.0 < 1.0 K 1.0 K 1.0 K 1.0 NA < 1.0 NA K 5.0

MW-03 Aug-05 <25 K LO <LO K 1.0 K 1.0 TW NA <LO <10 NA NA NA <10
Nov-05 <25 <10 <1.0 <1.0 <1.0 LU NA <1.0 <1.0 <1.0 NA NA NA <5.0
Feb-06 K 25 < 1.0 K 1.0 K 1.0 K 1.0 1.0 NA < 10 < 1.0 < 1.0 NA NA NA K 5.0
Feb-06 < 25 < 1.0 < 1.0 < 10 K 1.0 1.0 NA < 1.0 K 1.0 K 1.0 NA NA NA K 50
May-06 K 25 K 10 K 1.0 < 1.0 < 1.0 1.0 K 10 K 1.0 K 1.0 K 1.0 NA K 1.0 NA K 5.0

MW-04 Dec-02 ND 14.0 1.81 100 ND ND N]) ND 63.0 1.72 ND ND 126 ND
Feb-03 NA < 10,0 < 10.0 < 10.0 K 10.0 10.0 < 10.0 K 10.0 K 12.0 K 10.0 K 10.0 K 10.0 K 10.0 K 13.0
Aug-03 NA K 1.0 K 1.0 K 1.0 K 1.0 1.0 < 1.0 K 5.0 K 5.0 < 1.0 K 1.0 K 1.0 K 1.0 < 5.0
Aug-05 <25 < 1.0 K 1.0 < 1.0 K 1.0 1.0 NA <10 < 1.0 K 1.0 NA NA NA K 5.0
Nov-05 <25 < 1.0 K 1.0 < 1.0 K 1.0 10 NA K 1.0 K 1.0 < 1.0 NA NA NA < 5.0
Feb-06 <25 K 1.0 <10 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
May-06 < 25 < 1.0 < 1.0 < IA) < 1.0 1.0 < 1.0 < 10 K 1.0 < 10 NA < 1.0 NA < 5.0

MW-05 Aug-05 <25 < 1.0 11 <1.0 <1.0 T1T NA <10 <10 <1.0 NA NA NA <10
Nov-05 <25 K 1.0 <1.0 < 1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
Feb-06 <25 < 1.0 1.0 < 1.0 K 1.0 1.0 NA K 1.0 K 1.0 K 1.0 NA NA NA <50
May-06 K 25 K 1.0 1.8 < LU K 1.0 IA) < 1.0 <1.0 <L() <1.0 NA KLO NA K 5.0
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MW-06 Aug-05 <25 < 1.0 < 1.0 < 1.0 .0 NA TE ETE ETö NA NA NA <50
Nov-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA

MW-07 Aug-05 < 25 < 1.0 <1.0 < 1.0 < 1.0 .0 NA E1T NA < 5.0
Nov-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-08 Dec-02 ND 6,900 290 16,000 1,800 .8 6.84 4.07 66.0 39.2 4.45 19 46 26.1
Feb-03 NA < 500.0 230 12,000 1,300 .2 4.72 < 10.0 85.5 3.34 < 10.0 17.5 4.35 < 13.0
Aug-05 < 6300 18,000 < 250 3,500 510 50 NA < 250 < 250 < 250 NA NA NA < 1,300
Nov-05 < 2,500 17,000 160 1,000 260 tOO NA < 100 < 100 < 100 NA NA NA < 500
Feb-06 < 2,500 11,000 160 480 130 [00 NA < 100 < 100 < 100 NA NA NA < 500
May-06 <630 11,000 170 2,200 280 15 <25 <25 <25 <25 NA 29 NA 380

MW-09 ND 9.15 E ND ND ‘JD ND ND ND ND ND W
Feb-03 NA 64.3 3 5.85 20.7 J 9.83 0.0 < 10.0 < 10.0 19.7 < 10.0 < 10.0 < 10.0 J 1.92 < 13.0
Aug-05 < 25 12 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Nov-05 < 25 16.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 18.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 <25 8.1 < 1.0 < 1.0 < 1.0 [.0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-b Aug-03 NA < 1.0 <LO < 1.0 1.0 LO < 1.0 <50 <SM <1.0 <LO <LO <1.0 <50
Aug-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 [.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Nov-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 [.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 [.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 [.0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-li Dec-02 ND 114 ND ND NT.) [1) N]) NI) ND ND ND ND NI) ND
Feb-03 NA J 6.39 < 10.0 < 10.0 < 10.0 [0.0 < 10.0 < 10.0 < 12.0 < 10.0 < 10.0 < 10.0 < 10.0 < 13.0
Aug-03 NA < 1.0 < 1.0 < 1.0 < 1.0 1.0 < 1.0 < 5.0 < 5.0 < 1.0 < 1.0 < 1.0 < 1.0 < 5.0
Aug-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 [.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Nov-OS < 25 < 1.0 < 1.0 < 1.0 < 1.0 ,0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-12 Aug-05 <25 < 1.0 <1.0 <1.0 < 1.0 0 NA <1.0 <1.0 <1.0 NA NA NA <50
Nov-05 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 < 1.0 < 1.0 < 1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 <25 < 1.0 < 1.0 < 1.0 < 1.0 .0 < 1.0 < 1.0 < 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-13 Aug-05 < 25 120 10 260 96 .0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
Nov-05 29 78 9.3 53 56 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 110 22 77 63 .0 NA 1.6 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 48 5.4 110 33 .0 < 1.0 < 1.0 < 1.0 1.0 NA 1 NA < 5.0

MW-14 Aug-05 34 < 1,0 <1.0 < 1.0 < 1.0 NA <1.0 <LO <1.0 NA NA NA <SM
Nov-05 35 < 1.0 < 1.0 < 1.0 < 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 180 < 1.0 < 1.0 K 1.0 K 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 K 25 < 1.0 K 1.0 K 1.0 < 1.0 1.0 < 1.0 K 1.0 K 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-iS Aug-05 84 1.7 <1.0 K 1.0 < 1.0 LO NA <1.0 <1.0 <1.0 NA NA NA <SM
Nov-05 < 25 < 1.0 K 1.0 K 1.0 K 1.0 1.0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 <25 1.0 K 1.0 K 1.0 1.0 1.0 NA < 1.0 K 1.0 < 1.0 NA NA NA < 5.0
May-06 50 K 1.0 K 1.0 < 1.0 K 1.0 1.0 K 1.0 < 1.0 K 1.0 < 1.0 NA < 1.0 NA < 5.0

MW-16 Aug-05 <25 2.3 <1.0 <1.0 K 1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <SM
Nov-05 <‘25 1.2 <1.0 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
Feb-06 <25 K 1.0 <1.0 <1.0 <1.0 1.0 NA <1.0 <1.0 <1.0 NA NA NA <5.0
May-06 < 25 K 1.0 <1.0 K 1.0 1.0 10 < 1.0 <1.0 <1.0 <1.0 i.. 9__
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MW-17 Aug-OS < 6300 6,200 340 1,500 1,100 50 NA Z5 NA NA NA < 1,300
Nov-05 < 13,000 1,500 < 500 17,000 1,600 00 NA < 500 < 500 < 500 NA NA NA < 2,500
Feb-06 < 13,000 1,300 600 37,000 2,600 0 NA < 500 < 500 < 500 NA NA NA < 2,500
May-06 < 6,300 4,200 530 30,000 < 250 0 < 250 < 250 < 250 < 250 NA <250 NA <1,300

MW-18 Aug-05 <25 10 45 <1.0 <1.0 ó NA -T <1.0 NA NA NA <5.0
Nov-05 < 25 3.9 26 < 1.0 < 1.0 0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
Feb-06 < 25 4.2 31 < 1.0 < 1.0 0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 5.0
May-06 < 25 6.5 35 < 1.0 < 1.0 0 < i.o < 1.0 < 1.0 < 1.0 NA < 1.0 NA

MW-19 Aug-05 <25 20 7.5 < 1.0 < 1.0 .ö NA <1.0 <1.0 <1.0 NA NA NA < 5.0
Nov-OS < 25 19 6.4 < 1.0 < 1.0 0 NA < 1.0 < 1.0 < 10 NA NA NA < 5.0
Feb-06 < 25 22 9.8 <1.0 < 1.0 .0 NA < 1.0 < 1.0 < 1.0 NA NA NA < 50
May-06 28 21 7.2 < 1.0 < 1.0 0 < 1.0 < 1.0 < 1.0 < 1.0 NA <1.0 NA

TRG4 608 5.0 100 5.0 0.155 .00 0.168 1.43 0.126 70 679 5

1- NA indicates that the analySe was not analyzed.
2- ‘<‘ mdicates that the concentration of the analyte is less than the concentrations s
3 - ND = Non Detect! No detection limit available.
4- Target Remediation Goals are taken from the Tier 1 Target Remedial Goal Table
5 - TRG not yet established for this analyte.



TABLE 3
SUMMARY OF DIOXATHION ANALYTICAL RESULTS

Hercules Incorporated
Ilattiesburg, MS

May 2006

Concentrations in iJz/L
Location Date Dioxenethion Dioxathion (cis) Dioxathion (trans) Total Dioxathion’

CM-00 Sep-03 <‘ 0.400 < 0400 < 0.400 < 0.800
Aug-05 < 0.400 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

CM-01 Feb-03 < 2.19 < 4.75 < 3.04 < 7.79
Sep-03 < 0.400 < 0.400 < 0.400 < 0.800
Aug-05 < 0.400 < 0.400 < 0.400 < 0,800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

CM-02 Feb-03 < 2.19 8.72 < 3.04 8.72
Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

CM-03 Feb-03 3.16 < 4.75 < 3.04 < 7,79
Aug-05 1.05 < 0,400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0,400 < 0.800
May-06 21.6 < 0.400 < 0.400 < 0.800

CM-04 Feb-03 < 2.19 < 4.75 < 3.04 < 7.79
Aug-OS < 0.400 < 0,400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 22.7 < 0.400 < 0.400 < 0.800

CM-05 Feb-03 3.07 < 4.75 < 3.04 < 7.79
Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0,400 < 0.400 < 0,400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0,800
May-06 11.3 < 0.400 < 0.400 < 0.800

MW-02 Dec-02 < 0,220 < 0.480 < 0.300 < 0.780
Aug-OS < 0.400 < 0.400 < 0,400 < 0.800
Nov-OS < 0.400 < 0.400 < 0,400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-03 Dec-02 < 0,220 < 0.480 < 0.300 < 0.780
Aug-05 < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0,400 < 0,400 < 0.800

MW-04 Dec-02 12.9 3.34 < 0.300 3.34
Aug-03 6.34 1.82 < 0.400 1,82
Aug-05 5.57 < 0.400 < 0.400 < 0,800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 19.7 < 0.400 < 0.400 < 0.800
May-06 28.8 < 0.400 < 0.400 < 0.800

MW-OS Dec-02 < 0.220 < 0.480 < 0.300 < 0,780
Aug-OS < 0,400 < 0.400 < 0,400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-06 Dec-02 1.12 < 0.480 < 0.300 < 0.780
Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0,800
Feb-06 2.48 < 0.400 < 0,400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-07 Dec-02 9,57 < 0.480 < 0,300 < 0.780
Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

lable 3 - Page 1 of2



TABLE 3
SUMMARY OF DIOXATHION ANALYTICAL RESULTS

Hercules Incorporated
Hattiesburg, MS

May 2006

Concentrations in jig/L
Location Date Dioxenethion Dioxathion (cis) Dioxathion (trans) Total Dioxathion’

MW-08 Dec-02 94.3 < 0.480 53.9 53.9
Aug-05 539 < 0.400 < 0.400 < 0.800
Nov-05 2,492 < 0.400 < 0.400 < 0.800
Feb-06 1,669 < 0.400 < 0.400 < 0.800
May-06 1,720 < 0.400 < 0.400 < 0.800

MW-09 Dec-02 5.9 12.8 < 0.300 12.8
Aug-05 < 0.400 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-b Dec-02 < 0.220 < 0.480 < 0.300 < 0.780
Aug-03 < 0.400 < 0.400 < 0.400 < 0.800
Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-li Dec-02 50.3 5 < 0.300 5
Aug-03 6.24 < 0.400 < 0.400 < 0.800
Aug-05 1.26 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-12 Aug-05 < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-13 Aug-05 8,11 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 60.5 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-14 Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-IS Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-16 Aug-05 1.01 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-17 Aug-05 2,210 < 0.400 < 0.400 < 0.800
Nov-05 2,802 < 0.400 < 0.400 < 0.800
Feb-06 1,436 < 0.400 < 0.400 < 0.800
May-06 3.580 < 0.400 < 0.400 < 0.800

MW-18 Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-OS < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 7.25 < 0.400 < 0,400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

MW-19 Aug-OS < 0.400 < 0.400 < 0.400 < 0.800
Nov-05 < 0.400 < 0.400 < 0.400 < 0.800
Feb-06 < 0.400 < 0.400 < 0.400 < 0.800
May-06 < 0.400 < 0.400 < 0.400 < 0.800

mn3- 54.8
I - Fatal Uloxathion is the sum or the cis- an1 trans- isomers.
2- “<“ indicates that the concentration of the analyte is less than the concentrations shown.
3 - Target Remediation Goals are taken from the Tier I Target Remedial Goal Table of the fjnal Regulations Governing

Brownfields Voluntary Cleanup and Redevelopment in Missjjj i, MDIQ. March 2002
Concentrations shown in bold are above TRGs

4 - No established Target Remediation Goal.

Table 3- Page 2 of 2
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= I
I

1, :11
MW-02 11-May-06 18.02 5.42 0090J 1.9 < 0.05 17 120

MW-03 I 1-May-06 18.19 4.79 0.08:01 1.5 < 0.05 1.9 63

MW-04 1 1-May-06 21.52 6.01 0370.44 17 < 0.05 84 150

.MW-05 I 1-May-06 19.62 6.02 0.93:01 79 < 0.05 490 360

MW-06 11-May-06 20.82 4.94 O.17O.1 < 0.1 < 0.05 32 77

M-W-07 12-May-06 20.86 4.82 0.O9 1.8 < 0.05 < 1 < 1

.MW-08 10-May-06 na na na 0.11 75 0.26 200 320

MW-09 15-May-06 20.77 5.76 058( 0.62 16 < 0.05 85 47

MW-b 11-May-06 18.95 5.21 O.03O.1 1.8 < 0.05 2.5 19

MW-li I 1-May-06 20.03 5.64 0.l80.l 22 < 0.05 59 160

MW-12 1 1-May-06 21.09 518 0.06.i 1.4 < 0.05 3.3 56

MW-13 12-May-06 21.59 6.15 0.5540.17 22 < 0.05 240 220

MW-i4 12-May-06 20.46 638 0.8240.1 41 < 0.05 390 180

MW-15 10-May-06 23.55 1.OTh01 57 < 0.05 450 240

MW-16 12-May-06 21.40 6.24 095O.1 36 < 0.05 400 340

MW-47 15-May-06 21.00 6.01 O.63 0.24 56 0.16 260 110

MW-18 9-May-06 22.56 5.93 0.9430.1 19 < 0.1 210 180

MW-19 9-May-06 23.46 5.94 O.48j 32 < 0.05 210 170

RS-1 9-May-06 na na na 0.1 < i < 0.05 < 1 < I

RS-3 12-May-06 na na na01 < 1 < 0.05 < i < 1



TABLE 6
SUMMARY OF HYDRAULIC CONDUCTIVITY ESTIMATES

HerculesIncorporated,Iiattiesburg,Mississippi

HERCULESHYDRAULI
WELL ID CONDUCTIVITY

K (CMIsec)
MW-2 4.19x103

MW-6 2.87 x 10

MW-7 1.31x103

MW-12 4.30x103

MW-13 2.66 x 102

MW-14 1.03x103

MW-15 2.38 x

MW-16 2.95x102

MW-17 6.91x103

MW-18 1.34x103

MW-19 2.02x103


